A protein from the marine mollusc Aplysia californica that is hemolytic and stimulates arachidonic acid metabolism in cultured mammalian cells.
Aqueous extracts of the foot muscle of the marine mollusc Aplysia californica contain a proteins(s) that stimulates cytolysis and prostaglandin production in the C-9 rat liver cell line and hemolysis of red blood cells. Partial purification of the protein by ion exchange chromatography and fast protein liquid chromatography resulted in parallel increases in specific activity for prostaglandin production and hemolysis. Prostaglandin release occurred both at cytolytic concentrations of the protein and at lower concentrations that caused no apparent alterations in cell morphology. Differential sensitivity of a variety of cell lines to stimulation of prostaglandin production was observed; one group of cells, including the C-9 rat liver cell line, displayed a 5-fold stimulation of arachidonic acid metabolism with 1-3 micrograms of a partially purified protein preparation, while a second group was insensitive to concentrations as high as 20 micrograms protein of that preparation. Red blood cells also displayed differential sensitivity to hemolysis: rhesus and squirrel monkey red blood cells were 100-fold more sensitive to lysis by the protein than cebus monkey erythrocytes. Both activities were abolished by treatment with pepsin, trypsin or heat and both had a molecular weight of congruent to 45,000, as determined by gel filtration. Stimulation of both prostaglandin synthesis and hemolysis was Ca2+ dependent. These observations suggest, but do not prove, that the protein that causes lysis of red blood cells and the protein that stimulates arachidonic acid metabolism in the C-9 cell line is the same.